In the present study serum vascular endothelial growth factor ( VEGF) 
INTRODUCTION
Hepatocellular carcinoma (HCC) is the fifth most common tumor worldwide and the third cause of cancer-related deaths (1) . The estimated annual number of cases exceeds 500.000 (2) . HCC occurs in more than 80% of cirrhotic liver, but the molecular pathways involved depend on the cause of the cirrhosis. Annual incidence of HCC in patients with cirrhosis due to hepatitis B virus (HBV) infection exceeds 2% and in those with cirrhosis due to hepatitis C virus (HCV) infection, it is estimated between 3 and 8% (3) . Association of the two viruses or chronic exposure to alcohol substantially increases these figures (4) . HCC represents more than 5% of all cancer (2) . In terms or relative frequencies, HCC ranks as the fifth most common cancer in the world, also, it is the eighth among women and it is the second among cancers of the digestive tract after stomach cancer (5) . The most powerful risk factor for development of HCC is the existence of liver cirrhosis, regardless of its etiology (6) . Among cirrhotics, viral infection and high alcohol intake are associated with the highest risk (1) . Of the primary hepatitis viruses, only hepatitis B and C viruses cause HCC (6) . Screening of each patient with cirrhosis of the liver regardless of etiology is of primordial importance for the detection of HCC in the initial stages of development (8) . Though regular sonographic examination and serum alpha-fetoprotein (AFP) can detect small HCC at an early stage and there are many modalities of treatment, the recurrence and metastasis are frequent and the prognosis remains unsatisfactory. The high recurrence rate is probably attributed to the dissemination of HCC cells into blood circulation. Early detection of metastatic tumor cells is critical to identify HCC patients at high risk of relapse and for the prescriptive therapy. However, it is difficult to detect such dissemination of HCC cells through blood route with conventional techniques (9) . The RT-PCR has made it possible to detect molecular markers present at low copy numbers for the evaluation of micro-metastasis (9) . MAGE gene transcripts have been regarded as tumor-specific markers and found to be highly expressed in different types of cancers (10) . In 1991, researchers first isolated MAGE-A1 from an MZ-2 human melanoma cell line. In the following years, dozens of new MAGE gene were identified (11) . Based on expression patterns, the MAGEs were classified as belonging to either subgroup I or II. Members of subgroup I, including MAGE-A, -B and -C, are expressed in malignant tumors and testis, but not in other normal tissues. These members are named as cancer/testis antigen and tumor-specific antigen. In contrast, MAGEs subgroup II is expressed in various normal adult human tissues (12) . MAGE-1 is highly expressed in small HCC with a diameter of less than 2 cm and in well-differentiated HCC, so it is used for differentiating nonmalignant nodules from small and well-differentiated HCC. Also, It was found expressed in AFP-negative and can be useful as a tumor-specific marker for the detection of circulating HCC cells in peripheral blood (13) . Moreover, tumor growth relies on angiogenesis, the formation of new blood vessels from pre-existing vascular beds, in order to receive an adequate supply of oxygen and nutrients (14) . Genetic changes and local hypoxia in tumors lead to secretion of soluble angiogenic factors, which activate a complex interplay between different cells, the basal membrane and soluble pro-and antiangiogenic factors (4) . Vascular endothelial growth factor (VEGF) is the best investigated angiogenic factor in HCC. Tumor expression of VEGF (m-RNA and protein expression) significantly correlates with serum VEGF level in patients with HCC providing the basis for using circulating VEGF as a prognostic marker (3) . So, the present study was designed to evaluate the expression of MAGE-1 m-RNA and the levels of VEGF and AFP in peripheral blood as potential biochemical markers for diagnosis and prognosis of HCV infection complications like cirrhosis and HCC. The bead was dissolved using DEPC-dd H 2 O, then 2.5µg RNA template and 3 µl of the first strand (cDNA) primer pd(N 6 ) were added individually to the dissolved bead, the reactions were transferred to the thermal cycler and incubated at 42 º C for 30 minutes, then at 95 º C for 5 minutes, then 2.5 µl of each PCR primer was added (The sequences of MAGE-1 primers and length of PCR products were as follows: forward-5'-CGG CCG AAG GAA CCT GAC CCA G-3' and reverse-5'-GCT GGA ACC CTC ACT GGG TTG CC-3', size, 421 base pair (bp) (9) The sample was considered positive when a band was observed at 421 bp for MAGE-1 and also B-actin gene was determined to assess the integrity of the RNA where it gave a band at 613 bp, using a DNA marker (100 bp+1.5 kb DNA). 
SUBJECTS & METHODS

Determination of serum VEGF:
RESULTS
MAGE-1
m-RNA was not detected in PBMCs from the 15 healthy donors (group I, the control), and, also, in groups II (HCV without cirrhosis) and group III (HCV complicated with cirrhosis). In group IV (localized HCC), the positive rate of MAGE-1 transcript in PBMCs was 13.3 % (2 out of 15), whereas in group V (metastatic HCC), it was detected in 60 % (9 out of 15). The positive results of MAGE-1 in all HCC patients were 36.7 %.
The distribution of MAGE-1 expression among healthy volunteers, hepatitis and cirrhosis patients and HCC patients indicates that MAGE-1 m-RNA is cancer-specific, and could be detected in samples from patients with HCC (specificity=100%).
By using Fisher`s exact test, the frequency of the MAGE-1 transcript detected in PBMCs was significantly higher in metastatic HCC group than localized HCC one (P= 0.021). Also, high significant frequency of MAGE-1 m-RNA was detected in group V than group I, II, III (P< 0.05). No significant difference of MAGE-1 expression was detected between groups IV and group I, II, and III (P> 0.05).
Incidence of MAGE-1 m-RNA among different groups.
Incidence of MAGE-1 m-RNA among different groups.
Group Serum VEGF: Statistical analysis and results of serum VEGF (ng/ml) in different investigated groups; In control group (group I), serum VEGF ranged from 0.244 to 14.53 ng/ml, with a mean value ± SD of 7.3 ± 4.77 ng/ml and the median was 7.24 ng/ml. In group II, serum VEGF varied from 3.12 to 26.73 ng/ml, with a mean value ± SD of 10.5 ± 6.77 ng/ml and the median was 7.86 ng/ml. As regard group III, serum VEGF ranged from 0.23 to 10 ng/ml, with a mean value ± SD of 5.04 ± 2.87 ng/ml and the median was 4.38 ng/ml. In group IV, serum VEGF ranged from 5.5 to 27.27 ng/ml, with a mean value ± SD of 17 ± 6.55 ng/ml and the median was 19.7 ng/ml. In group V, serum VEGF ranged from 18.89 to 118.68 ng/ml, with a mean value ± SD of 47.75 ± 27.82 ng/ml and the median was 40.4 ng/ml.
Electrophoresis of PCR products of gene transcripts of PBMCs samples from localized HCC patients
Electrophoresis of PCR products of gene transcripts in PBM Cs samples fro m metastatic HCC patients By using simple analysis of variance, a significant difference of the mean values of serum VEGF was found between various studied groups (F=25.672, P<0.001). Also, by using LSD test; a significant increase of serum VEGF was detected in group V (P<0.001) while there were non significant differences in other patient groups (P> 0.05) when groups were compared with control group (group I). When patient groups were compared with each other, a significant increase was detected in group V as compared with group II, III, IV (P<0.001). Also, a significant increase was detected in group IV as compared with group III (P<0.05). Non significant differences were detected between group IV and II and between group III and II. (15) , 20-100, 100-1000 and > 1000 ng/ml. All control subjects had AFP levels within the normal ranges (0-20 ng/ml). Patients with hepatitis varied in their AFP distribution, where 11 patients had AFP values 0-20 ng/ml and 4 patients had values from 20-100 ng/ml. In cirrhotics, 12 patients had AFP values 0-20 ng/ml, whereas 3 patients had levels from 20-100 ng/ml. In patients with localized HCC, two patients were found having AFP levels 0-20 ng/ml and 6 patients had AFP values 20-100ng/ml while 7 patient had AFP levels 100-1000 ng/ml, whereas in patients with metastatic HCC, only one patient was found having AFP 0-20 ng/ml, 5 patients had AFP levels 20-100 ng/ml, 5 patients had AFP 100-1000 ng/ml and 4 patients more than 1000 ng/ml. Statistical analysis and results of serum AFP (ng/ml) in different investigated groups:
In control group (group I) serum AFP ranged from 1.5 to 5.3 ng/ml, with a mean value ± SD of 3.2 ± 1.2 ng/ml and the median was 3 ng/ml. In group II, serum AFP varied between 3.3 to 36.8 ng/ml, with a mean value ±SD of 13.1±10.4ng/ml and the median was 7 ng/ml. As regard group III, serum AFP ranged from 4.8 to 40 ng/ml, with a mean value ± SD of 14.98 ± 10.6 ng/ml and the median was 13.5 ng/ml. In group IV, serum AFP ranged from 14 to 415 ng/ml, with a mean value ± SD of 135.6 ± 131.7 ng/ml and the median was 92 ng/ml. In group V, serum AFP ranged from 20 to 6050 ng/ml, with a mean value ± SD of 1086 ± 2044.4 ng/ml and the median was 175 ng/ml. By using Kruskal Wallis test, a significant difference of the mean values of serum AFP was found between various studied groups (H= 58.5, P< 0.001). Also, by using Mann-Whitney test; a significant positive increase of serum AFP was detected in all patient groups when compared with control group (group I) (P< 0.001). When patient groups were compared with each other, a significant positive increase of serum AFP was detected in group V when compared with group II and III (P<0.001), whereas a non significant increase was detected in group V when compared with group IV (P>0.05). A significant increase was observed in group IV when compared with group II and III (P<0.001). A non significant increase was detected in group III as compared with group II (P> 0.05). 
DISCUSSION
The RT-PCR has made it possible to detect molecular markers present at low copy numbers for the evaluation of micro-metastasis (9) . Both albumin and AFP m-RNA are widely used as tumor markers for HCC cells in circulation (16) . However, the reliability using them as tumor markers has been challenged, because both albumin and AFP are abundantly expressed in normal liver cells and released to the peripheral blood by either surgical injury of the liver for diseases other than HCC or by hepatitis virus infection (9) . It is, therefore, necessary to screen tumor-specific markers, which are specifically and frequently expressed in HCC.
MAGE-1 gene transcript has been found to be highly expressed in different histological types of cancers. In the case of HCC, the positive rate was 46-80% in HCC tissue samples while no expression was detected in the surrounding non-cancerous tissues or cirrhotic, HBV/HCV infection or normal ones (10) . Moreover, tumor growth relies on angiogenesis (14) . Genetic changes and local hypoxia in tumors lead to secretion of soluble angiogenic factors, which activate a complex interplay between different cells, the basal membrane and soluble pro-and antiangiogenic factors (4) . Vascular endothelial growth factor (VEGF) is the best investigated angiogenic factor in HCC. Tumor expression of VEGF (m-RNA and protein expression) significantly correlates with serum VEGF level in patients with HCC providing the basis for using circulating VEGF as a prognostic marker (7) . So, the current study was designed to evaluate the expression of MAGE-1 m-RNA and the levels of VEGF and AFP in peripheral blood as potential biochemical markers for diagnosis and prognosis of HCV infection complications like cirrhosis and HCC.
Determination of MAGE-1 m-RNA in PBMCs by RT-PCR assay revealed that, 36.7 % (11 out of 30 HCC) patients were found to be positive for MAGE-1 m-RNA. Detection of MAGE-1 transcript in PBMCs is closely correlated to the pathological stages of HCC. The more advanced stages of HCC, the higher rate of micro-metastasis of cancer cells detectable in peripheral blood and the higher frequency of positivity of MAGE-1 transcript among group V (metastatic HCC) (60 %, 9 out of 15), while in group IV (localized HCC), the positivity was 13.3 %, (2 out of 15) (with significant increase in group V than group IV; P< 0.05). All samples from healthy volunteers and patients with hepatitis and cirrhosis were negative. These results indicate that MAGE-1 m-RNA is cancerspecific and could be detected in samples from patients with HCC (specificity=100%).
According to the TNM criteria, the HCC in early stages should have no metastasis of tumor cells except the possibly intrahepatic metastasis. The assay by RT-PCR to detect MAGE-1 transcript; the tumor-specific marker, revealed that, 13.3% patients with HCC in group IV already had micrometastasis to the peripheral blood, so MAGE-1 transcript can detect occult hematogenous dissemination of HCC cells much earlier than any other means. This parameter firmly indicates that blood dissemination of tumor cells has already occurred in the early stages of HCC. It is probably the reason why some patients still suffer recurrence after the radical resection of the tumor. These results coïncide with those previously reported by Kobayashi et al. ( (24) and Yao et al. (25) . Concerning the obtained results of serum AFP, when localized and metastatic HCC groups were compared with cirrhosis, hepatitis and healthy controls ones, a significant increase was observed (P< 0.001), whereas a non significant difference was observed when they were compared with each other (P> 0.05). Also, a non significant difference was detected between cirrhosis and hepatitis groups (P> 0.05) but when they were compared with healthy control one, a significant increase of serum AFP was detected (P< 0.001).The current results agree with those of Kreczko et al. (15) ; Mou et al. (9) ; Peng et al. (26) ; Ali et al. (27) ; He et al. (28) and Di Bisceglie et al. (29) . The present results concerning the correlation between the serum levels of AFP and tumor metastasis conflict with Peng et al. (26) who reported that, high AFP level correlates with high stage, early recurrence and poor prognosis of HCC. Also, the significant increase of serum AFP in hepatitis C group than control one disagrees with that of Ali et al. (27) who found non significant difference in AFP levels between chronic hepatitis C and healthy control.
The conflicting findings between the results of the current study and the others may be explained by Di Bisceglie et al.
(29) who postulated that, AFP levels are affected by the severity of chronic hepatitis C. Also, Chu et al. (30) reported that, elevated serum AFP levels are significantly correlated with advanced fibrosis/cirrhosis.
Though elevation of serum AFP has been routinely applied as a parameter for HCC diagnosis, Jiang et al.
(31) reported that, AFP transcripts were detected in normal liver cells, the liver cirrhosis and the liver infectious diseases such as HBV/HCV infection. Furthermore, Malek et al. (17) stated that, AFP transcripts were detected even in the blood samples from patients without HCC after the surgical injury of the liver, which results in the shedding of liver cells into circulation under surgical operation. Thus, AFP may represent a liver cell-specific marker, not a tumorspecific marker.
Though Mou et al. (9) postulated that, in HCC, the majority of HCC cells produce AFP leading to its elevation in blood samples and providing a diagnostic marker. In the present study it was found that, 26.7% (4 out of 15 patients of group IV) with serum AFP levels being lower than 40ng/ml (the cut off value suggested by Mou et al, (9) to diagnose HCC patients). Also, the present study showed that, the elevation of AFP is not correlated with the progression of the HCC.
For the previous reasons, it could be suggested to use AFP as a supplementary marker to help diagnosis of HCC, but not to detect circulating HCC cells. Moreover, Zhou et al. (32) reported that, AFP exists in three isoforms, namely AFP-L1, AFP-L2 and AFP-L3, based on their different affinities to lectin, (LCA). AFP-L1 is the major glycoform of AFP in the serum of nonmalignant hepatopathy patients. On the contrary, AFP-L3 is the major glycoform of AFP in the serum of HCC patients. Measurement of total AFP and AFP-L3 may provide more clinically useful information than total AFP alone. AFP-L3 appears to be produced only by cancer cells. Detection of AFP-L3 is more sensitive method to diagnose HCC in patients with chronic HCV and HBV infection. Furthermore, the high percentage of AFP-L3 is closely related to poor differentiation and biologically malignant characteristics (especially portal vein invasion) of HCC, and HCC patients with positive AFP-L3 would have worse liver function, poorer tumor histology and larger tumor mass.
Regarding the correlation matrix, a positive correlation between VEGF and AFP in all studied individuals (r=0.34, P<0.01) and in hepatitis group (r=0.76, P<0.01) were obtained, whereas non significant correlations were detected in healthy control and cirrhosis groups. In hepatoma groups, non significant correlations were detected between all studied parameters in localized or metastatic HCC groups.
With respect to the non significant correlation between the expression of MAGE-1 m-RNA and AFP, it was explained by Yang et al.
(20) who stated that, the level of serum AFP in patients with HCC is not necessarily consistent with the expression of MAGE-1 m-RNA. The level of secreted serum AFP protein may be not proportional with the presence of MAGE-1 m-RNA producing HCC cells in the circulatory system. Also, it may be the explanation of the non significant correlation between MAGE-1 and VEGF where Poon et al. (3) reported that, tumor expression of VEGF (m-RNA and protein expression) significantly correlates with serum VEGF level in patients with HCC.
In conclusion, detection of MAGE-1 m-RNA in blood and serum VEGF and AFP levels has different significances. As regard MAGE-1 m-RNA, it seems to be a parameter to detect occult hematogenous dissemination of HCC cells much earlier than any other means. So, detection of MAGE-1 transcript in blood, especially with follow up, may help to prefigure HCC metastasis and monitor the response to the therapy. Concerning serum VEGF, the current results suggest a possible role for serum VEGF as an indicator of the development of HCC in patients with liver cirrhosis during follow-up and the possibility to use it as an indicator to reflect the disease's potential activity of vascular invasion and metastasis. In case of AFP, that parameter may represent a liver cellspecific marker, not a tumor-specific marker and the present results suggest to use it as a supplementary marker which may help diagnosis of HCC, but not to detect circulating HCC cells, as it was elevated in large portion of patients with localized HCC. Therefore, combination of multiple markers may be more valuable in the diagnosis and prognosis of HCC.
Moreover, it was reported that, the expression of MAGE-1 gene, the tumor-specific marker, in HCC is more frequent than in various other cancers and several peptides of the MAGE-1 protein, which contain major histocompatibility (MHC) binding motifs and potential CTL (Cytotoxic T lymphocyte) epitopes were reported, so many HCC patients might be candidates for the specific immunotherapy.
Furthermore, understanding of tumor angiogenesis has dramatically increased and it is hopeful that numerous drugs are currently tested and becoming available in clinic as Bevacizumab (rhuMAb-VEGF) which is a humanized murine monoclonal antibody directed against VEGF, therefore inhibiting the key factor for angiogenesis in tumors and controlling tumor growth, so it may turn it from a deadly into a chronic disease. 
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